2001237375 A 



1/1 ^-v 




(11) Publication number: 2001237375 A 



Generated Document 



PATENT ABSTRACTS OF JAPAN 



(21) Application number 2000368693 

(22) Application date: 04.12.00 



(51) Intl. CI.: H01L 27/04 H01L 21/822 



(30) Priority: 


14.12.99 JP 11354473 


(71) Applicant TOSHIBA CORP 


(43) Date of application 
publication: 

(84) Designated 
contracting states: 


31.08.01 


(72) Inventor YOSHITOM1 TAKASH1 
INOHARA MASAH1RO 
KIM1JIMA HIDEK1 
OGURO TATSUYA 

HASUM1 RYOJI I 
YAMAGUCH1 TAKASHI 

(74) Representative: 1 



(54) MIM CAPACITOR 

(57) Abstract 

PROBLEM TO BE SOLVED: To 
reduce the leakage of a capacitor in 
a damascene process and Cu 
wirings. 

SOLUTION: A first and second 
electrodes 12, 22A of an MIM 
capacitor are made of a metal 
material having a high diffusion 
coefficient, e.g. Cu, a first plate-like 
diffusion preventing film 1 4 having a 
function for preventing the metal 
material from diffusing is disposed 
between a capacitor insulation film 
15 and the first electrode 12, a 
second plate-like diffusion 
preventing film 16 having a function 
for preventing the metal material 
from diffusing is disposed between 
the capacitor insulation film 15 and 
the second electrode 22A, and the 
first and second electrodes have 
other shapes than square, including 
e.g. grating, gridiron, and comb 
shapes. 
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2*®2 2 Al±. *#&i£t*f*lfc£*i-|>:&J^£L ^1 

mvt<m 1 sfe«feR&-it^ 1 4 *<&b&*u * 

*8H*K1 5i:ll2«®2 2A^tC(±, &R*ffi<7)iS; 
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imsm i ] ^mm^mtfLZtizWi 1 &t/« 2* 

iESS 1 Iffi^itlKKBSix-. tiliE&Ktt^SrtSJfc-f SJS 
[»*«2] mfiEm&l^WlcoJBfl&L 

j>s i t z<mt i- zm&m 1 umom i m*^*^ 
imam 5 1 mmm 1 &tf m2i£ifcE?jtiiit2. t i , 

TiN.TiSiN.Ta, TaN. TaC, TaS i 
N. TaCe0 2 . I r 4 6 Ta 5 4 . W» WN. W 2 
N. W 6 4 B 2 o N, 6 . W 2 3 B 4 9 N 2 8 and W 
4 7 S i 9 N 4 4 ff)^)V—y<r>o^iP^>WR^tlt 1 

MIE* ^^?&JiK2^'HiIiem2 JfcitfcE&itffilti. Buie 

TLX^S-I tSr#ltt-ri>iS*17!e^M I M^f a- 
X. 

[ nxm i o ] hu less 1 &mb±mi . tut eh 1 

m±m±iz&j&zti. mim2&mi5±&i^ ma** 
n=,?imf&±-£Bf&.2ti. m&&iRvm2f&mii± 



i\X^hZ. b lfES^M I M*-W^ 

\mm\ 1 1 H*JilIE»^M I M* 

Hutem i s.^2t£fcfifi±navB!rie^^^^^*e^ 

[ lt*5 1 2 ] miESS 1 RTf % 2 t&m)5±&RV : tufa 
MI M*\>*is9. 

[M$«13] »*Jai2SBtt<r)MIM^-lr-"C^fc 
Mie^2a;ScR6±)l±^J«$ix«,S^ , J3 

huis^ i Rx/m 2&mb±MRvmi* j r'^fm$im 

md8&mfrt>WixX^hZ\bZtmb-S-&MlM* J r 
S^fc:. l5ieB2^|56ihll±t»J«:^^^^^ , >i3 

$ t?iz. ffilEB 1 2&^2jfi»l»itia<^^< b t> lo 

[1S*JS17] ||ffiia«*flJ. CMOSD^^x 
M I M^A'^N'v'^. 

i s i mriefi i nmi . ^nkmbsui«» i_ 

ibis i ^i±cosi2^JiF*3<^ v w y^mzmtz^ 
ti. ffismi&^*2^®co«ffi{4, TO-ftsnxv^ 

$4>tC. l5IS^l*fiiWirFfc^§ixl.MOSh7y 

[ft*JS2 0 3 I51E^ 1 RVm 2«St*i 
■^•(OJijSfic fc MIEM O S V 7 >^ ^ feix^fl-t 

*« 1 9!Efc<7)M I M^f-Y/^^ . 
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[1**112 1] ff«lSl 9lB»<OMIM#-v^^k: 

BuiemittffitBuiaMosh^y^x^toia 
[ti*j»2 2 ] ffiK-JS«stfi. saretfirc** ; t 

#<75jU8d8tfc I9IBM OSh7»'^ liZ-5-z. tztih ft# 
38B2 1|2»<0M I M^-Wta'*. 

rnssk. Huie^i&y r M2«flg£oraicieg$^. iuiE& 

futM^f-ncfMSfU nuiE*^^*£*t 
t £«aff 4E»*>M I M^;\--> 

1%2 41E«C0M I M*^^*. 
[»*3»2 8 ] ^y^ro-fe^t: J: 

mis* m^^Mm^ iz m Ei±mm-\co&& £ 

«^«o^^lie±-rsig^^^S^2K:tSc|5S±M. 5. 

l3S3il2l^2*eSlfi±^«HiffiSIKS-^t. 
WE^Vy-yrn-fe^SfflV^T. MfEJfHI&fiffitMtW;: 
WSm 1 Rtf* 2 ttSKtc. mrfEB 1 ttffi&tf mi tElufE 

fc» Sc-f"-!. iemS.f r B?f EH 2 IMttR6jkBK=««W4 SI 2 



2&gt|Jfr±ffit&tfliulESS 2ttliRli. PEPkRIEt 
Ztllftli&fcLXMJLZtl&ZkZmWLt-t sit 

[fl*^3 0 ] mSSf 1 teafcR&ibJL huIE* *ms9 

mm. mi^2mmf}^tmmmim2ttmmi±. p 

EPtRlECiO. *ft^;toIMLTJni$*u 
ttffiii. H?fEf51iffi^K^-^-7-y7-LTV^ii: 

in*93 1 1 «ffi»ltt»l»Jhil. OTMHr'tS^ 
ffeSBIL BfifEm2fi£:|jt|Jfi±MSt/8alEH2ife^Kfi. P 
EPiRI E£<k 0. -eix-Tixiti^LTllDX^ix, Zco 

^fc^^fc-r«.»*ja2 8iE«oM i m*^n-s^?) 

[MslSfl 3 2 ] yvyy7D-bxt:J: 9&Jlfmft>& 
=f A' > 9 fcMMftco buIEIS 1 H®± C « B'jfE^ 

mzm 2 umii$M±.mmt?m 1 WLt tc . bWe&s 

BirfEJ£l5cl«±^K-h^^rai^lSSrB)ie L . 

BuiErv^yro-fexsrfflv^-c, mzmfflimMmm 
mzmtiktrnmi- . m 1 msEistymiE miE^ 2 k: 

HulEM^^f-I^^BiilE^mWPSrrS^L^ tuIEHlflffi 
tSSIW-ft ffi^Stt/ huIESS 2 &ScR6jJ:^C^gE-r « 2 

[000 1] 

IWm&'t&mtittmi MIM (Hetal-In 

sulator-Metal ) -V^^^^tcM^S. 
[0002] 

[^*^s»]jfi*. mta. RFTtDw^t 

CMO Sny> ^T^^^f xzvyi- yyfoitzj&ifct h z. 
•^xti, mos h5yx*** i 'ofltj££iT.£>. 

10003]-*. RFTtQ/fAMXtCMOSn 

xcn>wity'u*x<r>Wiiz*mh-j&gfi i hh. mm. c 
[0004] Tn-txnffiszm&izmtz-oz. mtniz 
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■Chi. Wlt£. MOSh7>->'*?^'-V*A 5 0. 

S«kfC. cu (ffi) *«irr*£fc;W*H«*vO* 
6. 

[00053 Ub»U Culi. ***ifi*fl»*#t 

[0 0 061 *fcs SiKtmfcCutftffl^i*^, c 
^•vi^y7°P-feX (Damascene process) (ij: Ofl^cS 

xtasB*-*pra. mt&* (dishing) 

/NDlS]®**^*. 

[0007] 

ffifc-f-KKZZtitzhn-C. *<0BW»i. MIMJfV^ 

t RV. y-^zsyTZHz* (CMP7n-fe^) 

Jtr a -fe X Sr £ - 1 Hz h & . 
[00 08] 

^^Maaask* mE^^^ifeiftiikiirtEWi* 

[0009] mrtfiss i xxm 2«*ow*ii. wntM 
[ooio] fries i we* - ^wttWRrt*^ i' 

[00113 iraiat«S2aiMarjtRtt. mt*K 
■re* & . tines i *t^» 2 feScRfi±M«. ti.ti 

N TiSiN, Ta, TaN s TaC, TaSiN, 
TaCe0 2 . Ir 46 Ta 54 .W. WN. W 2 N. 
W 6 4 B 2 0 Nj 6 . W 2 3 B 4 9 N 2 8 and W 4 7 

S i 9 N 4 4 <O*0l— r<*>3fc*»fcaHR3ii* 1^' 

[00 1 23 HE£WtfBli* C uT*J. 

[00 1 33 3ts^BJf>M 1 M^r-W^^li. % m 



v- ? SfcjfM.RtfBiif ES 2 ffiifcRfritKli » B'JES l 

2ffia^jiJW)*ittWi. -en-en. «&5Eie»ifc:*— 

[00143 *^OM I M^-W^^li. $ 15 

E*2i^i»jiJ^fc#Jft3n*** 5 ' y ^ >-®l£tiii*. 
[0015] «E«iaffld»jtiwi* MEWiwttfc 

HLhfc»*S*i, 19iESII2Jftftl»JlJWi. 1ulB*r^ 
*&*§§LBcffM£*U 1>fffim&t>'S&2&tfclMI#. 

[0016] *^C0M I M^-V^i^i. $ BU 

^2Si;fci»itMSt/Birfe d f^^*^^«^^^ *n-e 

[00 173 *fMBOM I M^r-w^^tis I? 

saiitiwthfcBiip**rf*ieiM*<ii> *rs*i& 
t/*2is:tii?)5jhMRtfHtife d f^^*^^^^i±~ -en-e- 
ft. mamm0Muto£J&&zti~ *>o. memim 
a^Btntv^. 

[0018] *HBW>M I Mdf ^y^v-^tt. $ ^>t=v M 
IBS 1 ^flt2««d»jtBl^'5r< fc 1 1 -^^ffi^-TS 

[0019] BUSES 1 «Wi. *^f*»«-t^S l^Wt 

1 ^S±<oS 2^gtSrttfO h yf-i*itrSI^?n. b>j 
less 1 aw f *2«iM<o«iB(i, fffl^ntv^ . 

[0020] *f6W<0M I M^A-^N'^^ti. § BU 

k B5EMO Sh7 y^'x^^i <i>ix?>fs-^<7)^jSick 
<OMA*5 0fg5fc3iT*&. 

[0021] 2js|&^<7)M I M^f -v/^^<4. $ fet. B'J 
IB^llSiklMieMOSb^yvX^fccOlBUc^^ 

[0022] twies 1 at/»2 wifc-^i ^nste-^-co 

tim. t <D^ifi 5 0 ®VXtV$> h . 
[00233 *5MS<0M I M^-r^^^fi. ^SW^ 

feaiftsni* 1 atf* 2«^t . b?I£S 1 m*m 2m 
[00243 m^2mm±. mmmmzWi.»t>titz 



!(5) 001-237375 (P2001-23JL8 



[00 25] Huie^ww^ti. cutfcs. 

[00263 ^BJcOM I *>*is 

y-?i,y7u*Atz£<o&mm*t>%iminm*m 
uct«iB»iau f iis2ttiai(i. «rffi«i*fi&tfB'jfc 

^SBd*«&l^iiie»2«:S5d»ihlSlcg^i»m2mili$r 
6. 

[0027] mim 1 t£^l*JtJK<±, Mft&mMSr A* 
«tB5jhllS^HutBlg2^llti« PEPtRIECi 

[0028] me* i ttm&jus. msM-v^iei* 

M, Wie^2S£Stl*ih)lSt/mFfS^2*e^l±. pep 

[0029] WES lttWS-itM* mflS^f r^'^^ffi^ 
BL *S»2*fe»l»jtilRtfmE»2ie*IWi. pep 

[0030] ^^coM I M<*f •V^i'* <OSif;fr&t±> 
j£U ^^t^Jfc^^^ByESfSim^^ 

u »ie»2jafti»j]JBJAt«Ma»i«S-tt^ buE 



[0031 ] 

[ 0 0 3 2 ] 0 1 U, ^f&^SR 1 »fe<DJf»M*>6 
M I M :i f J ('-' , ?>'^ W^FBB^rS^UTV^S , 02Ji. 01 

co 1 1 - 1 1 mz&o mwmx-foh. 
[0033] ¥mwm®. mta. v-y 3 vstso 1 1 

Wtfll2, mt\f. Cu (ffi) #j?f;C£ix*. 

M I M^f J r^^>'^'0^1flffik^fl>. 
[0034] *{frCti, M I M^p ^v^^cogs 

o-feX (CMPrp-feX) Idfc^TT'f -y^>-^^ 
jfc*-*fctf>-Cfci>. *-*"C, ^ •yS'>-:/3iSi£R6-lt•? 
■f , ffiitf. -f<0£# (Xli^tt) . ffittfrk'Tft-? 

[0035] 1 1 ±Ktt. M I M**^* 

i N) 1 3aW»(R$*i.4. M I M^^i^^-Y^ 
^JBKfWeHWWl. gfl^ 'J 3 1 3 0 B* 

tL3t»k=5r-5Tv^. $ m^Mmm 

mc^yyA^ym\A\i, &mtt® mz-it. cu) 

l 2«&ftl*jh{KktT«lBt-ri>kftlc. *S^co^l 
mSi^KSSix-S- i k C J: *> * +^ ^IM**** 

[0036] HE^^^f^lSl 4±Wi. ^-v^^ 
j^JfeSR Ta 2 O s ) 1 5^fi£StL&. 

[0037] *ws?Mmi s±.\,z\t. wfc^yjf 

Xf^l (WN) 1 6* J ffM$*1-£. I^^fV 
Kl 612, f^arf-l>M I M^f^^^^c0»>2^®k LT 
co-kWM® (Witf, Cu) wStimitffik LT^fg-r 
S k , SBaW**^^* 2 «®TCKa$ixS £ 

[0038] S'fb^ y^x-r^H l 6±£li. M-fb^li 
3 yI(SiN) 17*^$it?.. mi&vaymi 
7 ii. g-ftvUnyKl 3kftt. x>y^-y/B# (BP 
blsy-fW&ft) <r>AbvJ*bLXl&ti£fZ> (P*H 

[0039] a^ks/ y a >bi 1 3 . 1 7±ic{i, Kfl:^ 

y 3>I ( S i o 2 ) 1 8*%M£fU H-fL^'Jn^lS 
1 8±fcli. l^'^yii 9^BK?ix4. 

W h •/ ^"k L-C1M&**. . §<k^ y =» >" 
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Ml 9_hfc{i. Kft^'Jn^IR (S i 0 2 ) 20*« 
£ix. IMfc^'J^i/ffi^O-LWi:. afb^'J 3VH2 1 
tfBf&Ztl&. m^0-=iy^2 lti. CMP (Chemic 
al Mechanical Polishing) 7"D-fe^.fc:i5ttS^ V 

[0 040] Mfc^u assort (g-ftv-yax&i 
9i9*>±oas#) «i. Witf. Wf«M^>^*. 

SHt^ 'J3VK1 8Jtt«Mt^ U 3^113 fctt. Oft 
?y/xtvil 6*AM#B (MiBCu) l 2£T 
JS-fSM-'yf- ('/*'( 7**— A' (via hole) ) 

iti&*-r^^:JS»^2 2A > 2 2B. tfUtif. Cu 

2 2Ali. MIMdf^^^W^2ttffit : 5rl>. 
[0 04 1] ^T'ti. M I M*v'-<>'?<7)Wi2m&<V 

o-feX (CMP7ntx) ttjttS^i' -y^y^^Sr 
[0042] EJLhO X o *t>W Afi&klz Xtitt. £ 

•r. m i M^-v^'^^tfom i at/sf^mffitf-Hx-etLts 

[0043] MIM=3f^'<^^cOSglS.V^2m 

m±m mtif. m^y^^ym*) tm2nm 

VI16) £t§JtTV>&. ift^ifctfeffiikBtti-. M I M 
Y v 9 <T> * * > lis 9 ®S Sr D £ -£ S WSt i> 

[0 0 44] -eLT. af-V^lfttMB <«£fcf. Ta 
2 O s ) 1511 2mtfcffi.W5]kMtem£tL. 

%.i&m^-th&mfm wan. cu) tcejgRiM- 

[0 04 5 ] t^ot. MIM^-W^rJ^tSS^tilJifc?" 



attt£&M I M*^ks^ 
[0046] mz. miRVm2<r)MlM*TJ*i'9<0 

[0047] t-f . 03Rt/H4 fcjj^T J: ? fc, 
yrn-fcXK i 0 , 1 1 rtfcM I 

9<0&l'9M*&ffctZ. 

[ 0 0 4 8 ] fflz.if . PEP (Photo Engraving Proces 
s) JLC/R I E (Reactive Ion Etching) SrfflW£\ ¥ 

VD (Chemical Vapour Deposition) jSSrffl^T. 
ttM^^S^CWfc-rAilWfi Cu) 1 

2$rflM^2>. CMP (Chemical Mechanical 

Polishing) fc£JHWC. &m*mi 2*ffl»U i<0 
'A«tmi 2S-t& ; ?«M/>'f'l*l^^ff?-tttL<f. 
M I M#-^j''«^^^l*ffi* J ^^t"^. 

[0049]^. bwyf (ii^g) oimktLx: 

(i. tffl^flli. CTttf. 05(=*"*\fc 3 
0 6 RtfH 7 icjfrf i o fcSMK* t?X't>-?X i> 
[00 50] CVDi££J8WC. 1 

1±IZ, M I M^+^y^^i 1 IS^S^Ift^'J 3 

ym ( t£«B6ih^M ) 1 3 s . 

[0051 ] 08&ttfl9 ^-Ti Pfc, PEP 

-r&M-fk^y^xsi szma-th. 

N) 14*. a-ffc^U 3VIS1 SiRtf^f^r^v^fiK 

»0*(d«k^ y^fvl 1 4 S . 

[0052] *0>J-c«. a;iicR&Jiis (v<u ^ 

SS«MtL-CJi. «itf. aifcSrTJ: 9 

[00 53] 
[«1] 



t »i 
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1 — 1 

Ti 




mm (nm) 
220 




TiN 


GOO 


50 




TISIN 


600 


30 




Ta 


500 


50 




TaN 


700 


8 




TaC 


600 


5 




TaSiN 


900 






TaCe02 


850 


10 




lr46Tas4 


700 


f 30 




W 


450 


100 




WN 


700 


120 




W2N 


600 


B 




WB4B2oNie 


800 


100 




W23B49N28 


700 


100 




W47SI9N44 


700 


100 





[0 0 54] <Kfc. Ell Otc^Tidfc:. •X'W^&fc 
ffl^T, JWfc ^ U 3 >-ffit 1 3 _LS.tf M-ffc * y^-r ^IK 
14_tfc, *^t^^WMI (fffiK, Ta 2 O s ) 1 

5*wm-&. ware* x^-ytrnzm^x. 
9tmm 5_tt. t&mbitm u<vr*9>u) t lt 

[00 5 5] CVD£5rffl^t\ g-tt^V^T- 

yffill 6±Cs ^-ftx'Jn^K (8SM»ifc*ftl«K) 1 7 
PEPJUfRIEfcJBWC. Mt 

LTfr*>ft6. 

[0056] Ell lSUfgll 2fcr*-f idfcr, c 
VD&£fSvvC. Stt^ 3^11 3. 1 7±tC itffc; 
^'J3>J« (JBfflMiBlt) 18fe»rtW £>. C 
VD££fflwC. Ifft^'Ja^ESl 8±fc, iyf^ 
X f 7 a-J: Lt^Ifty 'J 3 >I 1 9 5:»«t^ . i 

>-'J3yJg| (ffi&ISM&iiBi) 2 0^»«-T4. ^tT, 
CVDS^MUt, g?-(L^U3^IS2 0±lC. CMPtfO 

[00 57] iOft. faTWVi'VmXt.t: 

[0058] PEP&tfRIEfcfflV* 
T . SMfcS' 'J a y|R2 1 fttfBMti' U 3 yflg2 0 fc % £ 

[00 59] S^C, «»rc, PEP&tfRIESrfflv^ 
t, H-fb^'ja^Rl 9&t^Slfl:^U3^1fil8ts ? 



^7*-/V (via hole) b LXcoYW^m^th. 

mfcis 'jnyii 8cox v +>9Vt. mfcis 0 3 1 
3. 1 7{i» RI E»i7f^^b7^k LTMtrf 

s. 

[00 60] *t*JMsfVg&8ttz&\rtZ>Y\'y j i- 
0>BmZ. WFRfcR«v*\ Mxtf, Ell 3^*i-i: 

[0061] hU>+BM0MftS' 'J 3 y« 1 

3. 1 7^i7fy/'L, &mtfmi i<n-wmmt 

[0062] Z<7>&. ^'y^CJ: 1 ). 
Cifc««B»(«itf. Cu) 2 2 A, 2 2B£U 
J8W4. =5rJ3» AHWB2 2A. 22BZW&irrZ>tt 

LT&WtkiVV. 

[0063] -?-LT, CMP££JhWC, &«#£t2 2 
A. 22B£ffiIgU ia«m2A, 22BihU> 
■?-[*ltzm&Zit&. Zcr>m. mti/ x J-3VWi2 lfi, C 
M POX h >y^°h LT Mfl&t4 . 

[0064] UJLhcOXmtCiD. EHSVEI2C0MIM 

[ o o 6 5 ] zcr>x o %wmj>&iz±tii£. y^isyy 

o« (CMP7PW) 5r$gfflL. Cu (|@) 

B#t^ ^K«f4 (Witf, Cu) *>-Ha3-r^^t* 5: 5rV% 
<0T\ ^SS J F(c<J:-l.^$: ; 3:<^-k* < -C#?.. 
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[0066] 016 (4. #ft*fi<r>W>2m&nBWiZm£> 

[0067] xmayfju xnm±. m 1 &tfii2 com 
y«i 7(4. m-ikfyfAT-yi&i e±com. *mti& 

[0068] JUT. ft«Wr«Bftfc:-3^T3iWt* . 
[0 0 69]^SMfi(Mxtf. 11 

f*K3(4. «itr. «ff4W>M'y , t*w***L*. d<o 

JBtf*U2. 0U(4. Cu (ffi) aW^ftS. 
£K1 lftcr)Y-uyi-[*lt l zmzZtLtz±mtt®l 2(4. 

[00 70] =Sr*5. MIM^^s/?<7)flSl«SiOJ£tK 
(4. -*v>£tt (Xli«HF-«) . WWriffeRfi 

[ 0 0 7 1 ] M I M^+^S^O^-W^^J&fcf-Jg^ 

istin. m.it?>?*7-y%k (wn> i 4* { »^$ix 
4. M&ytrxf-yWliAto. AKWB (Wx(4\ c 
u ) 1 2c0fi£SjCl»itffifc LTdfSE-fl. t &(3. WFttO 

as i m®±(3ie«;*fts,r 1 t= a o^^^sas-iti 

(4. ^^t^^lftllW Ta 2 O s ) 1 5jW» 

[0 0 721 ^V^^Il 5 ±(3(4. SHfc*V*'\ 
XfVl (WN) 1 6jWI»ftS*L4. g-fk^y^xx^ 
)£l 6(4. t^t-l>MIM^ J r>''«v'^c7)^2ttSt LT 
<0A«*m <0U(f. Cu) Oitf«±)lfc LTffitrr 

[oo73] *mf*mLi i±. 2±mvw. 

fcfyfAr-ym l 6 ±(3(4. S-ft^U ziyfo ( s i 
N) 1 7MEW«*i*. SHt^'JnvRl 7(4. x-y* 
y^TR* (gp*>. hVyf^MW) OXW-^fcLTteflg 

[0074] Bft3"U=iyH17±(£tt. Wtit^V^y 
JBt < S i 0 2 ) 1 SjWI&ftSti. IMh^Uavlll 8_L 
«4. g-fbv 'Jnyli9 ^jftS*!.* . SMb^ 'J^y 
Mi 9(4. f^r^r^i^ym^xizi^fhh^yi- 

±tc(4. UMtS/'J a>« ( S i 0 2 ) 2 OaWKSSfi. 

BMt 'J3VI2 0 ±(c(4 . a-fk^ u a y« 2 1 

SilS. &{£isV3yBL2 1(4. CMP (Chemical Mec 
hanical Polishing) rn-bX(Ct>(t4^ V 'V LX 

[007 5] BHt^'J3>'K2 0rt (a-ffc^'J n^lil 
9J:Dt>±OSfr8-) (3(4. MKf. ttT*M'>'*-*, 



UMt^ 'Jayli 85.1^(1^ 'J3yli7 (3(4. 8Mb 
^y/^f^H 6^&Stt« (WittCu) 1 2*T 
it-fS^* 7*-/M via hole) i; LTtf)h Vy+tffl 

«tfla8c*W^*AWm2 2A. 2 2B, ffjitf, Cu 
(ffi) tfJBfcSii*. M^>'f-ntc8K:S*i.fc*KWR 
2 2A(4. MIM^^^^OSg23ffii:^S. 
[0076] M I M*f*<rc^*ojS2«SO#R 
(4. <Xtt*F*> . 

[0077] ULh<0J: 5 Srf-VW XtffitzMf. t 
-f. M I M^r^fcomiRXf^WMWZtiZ'ixfe 

[0078] £tz, M I M^-Viz/fcom 1 &tf3f52fl; 

afc&«****6«ffiR^*^44i»m cu) 

B6±K (W*.Hf, fifl:^>'^f->'iH4) tm2m@ 

(3«&i!-r4««<7)fetiK±M <«*.«. mc9y?x*r 

yll6) SRttTV**. £fl^SIUftjdblttt. MIM 

[0 079] *LT. ^^^^IfeWR (#R(4*. Ta 

2 O s ) 1 5(4. 2o*>S8^ildW3J***U 
«ff»*ir^4AiBm (flji.(f. Cu) (3ffitg«ftH- 

[0 08 1] sWrrtt. UMfc^Ua^Kl 8(3h 

h 7 ^tu. sMt^u^^iii 7<o»*fflv\ aia 

r/02OT : >'N'-<X(3^SfL4J;-3'5:S^>''J3>'Kl 3 

Sr^LTV^. Zcotztb. *MT'(4. HlS.y02<7) 
WKJfCT . ® 'J3yll3 S: JOIf 4XS. 

® S-fL^ y/^fyl 1 4 Sra-fti' 'J^yll 

3 c7)^(3ffi^atfX^ (CMP) £ we* . PEPIS 
^H'M. nxY-coi&TZcZZm&ZttfX'ZZ. 

[0082] mz. II 1 6-50M I M^^^^COm&lJ 

mz^xmrntz. 

[0 083] £-f. 01 7(3^-ri;a(3. fvyyro 

^^(3^ o . tmammi 1 w^m i M^w^tvm 

[0084] Witf. PEPSt/RI ESrfflWC. ^ 
«ta«l lrt(3t&^-tt<0M^>f-Sr)gR£-t4. C 
VD^SrfflvT. ifrf-Vicohuyf-tg&lzffitz^-kg, 

VffliMU*. Cu) 12«tS. £Of£. CMP 
S^fflv^T. ^JRTOl 2SrW«t, £<D£JB*tm 2 
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[ 0 0 8 5 ] Yvy+ (#1TO) <7>J^t£k L-T 
ti. 03fc5^J:d&f&Wofl&. fiUtf. -r<0,r# 
(H5) , »R (06&t/07) *iTT*-9"Ct.J:vv 
[0 0 86] ^v^JfeSrfflV^. tfeHJcK-ihJKi: 

1 1 ±&t/&s*m i 2 ±.tzBffctz> . *irc 

fciv* ( 31*88) . 

[0 087] JVC-y^ffifcJflWC. «fc*3'* ir * 
7-y®l4±.iZ. *-Wt2/*»tftR Ta 2 O 

5 ) 1 5*imi-t. wrz. x^»/?mzm^T. * 

[00883 JWs, 01 8fc^-Tidt:. PEPSl^R 

mm 5 Rvmt? y?*T >mi4* m<*x <y+yy 

[00 89] 01 9K*tJ:?t, CVD^Srffl 

wc, tmvmmi i±. ajiwbi 2±awaMk^v 
M) 1 7*jBttf *. jwt^ua^mi 7<±. ti^-rs 

[0 0 903 iJCtd. 02 0 fc^ridCC. CVD&Srffl 
vvc. BfcS/'Jriylll 7±fc. ■MfcS'yaylKJnS 
ttlftK) 18£»T&. WfC. CVDftSffl^T, 
Kft^Uav-Kl 8±^ x-yf-^xh-y/N-fcLT*?) 
M^'J^yJ^l 9^^-TS. CVDS^lu 
My'J^viigiC, BME^U^^* (EMS 

mat) 2otwaw*. «rc» cvds£jbwc» 

BHbv''j3>'JBI2 0±fc. CMPWh^nfcUOl 
-{fcv-y 3>-Jgi2 1 

[009 1 3 ClOtS. r j.T/Ur-ev>-ra-fextcJ; 

0. M IM*-W^?<om2«ffi«:JI2jfr$-£. 

[00 921 PEP&tmiE£JB^ 

t> mityv?ym2 lRx/mit^v^y^oiz, s 

igilfcLT^hpy^-Sr^-ti.. ^k^y3yig2 0 
mx 7 fym. S^ya>-Ml9{±. RiEox-y 
f-y^h>yyN*fcU-C«8«61-S. d^M^y^-fi. IE& 

[00 933 3*>fc.. 8»rC. PEPSIARI ESrfflV^ 

t v g^y3>-)ii9S.^B!^y3^i8tc. * 

-f T*-;W (via hole) bLXW^ y h. 



714. RI ECOX>y^-y^h-yV\*t LT^fg-f-i). 

[00 94 3 £43. *vJiy?nMMt,z)5ii$,hi'yi- 

nmm. fe^mzmhtv?. mm. 01 3 j: 

at, -rco^«T'$>-5TtJ:<, 4*, 014&l>'01 
[00953 £ fc. h h-yj-fefflcomity 'J 3 yfg l 7 

^x-y^-y^L, £R*mi 20>-mtxmfcfyrx 

7-ymi6<D-®£M£}i!,Uz1rZ > . 

[009 6 3 -cofiL ^v^-fticiO, h\sy+Z&£ 
izmti-f&mtt® mtif. c u ) 22A. 

l&tZ. &JSWR2 2A. 2 2BSr^-r^»B? 

M^vf-rtBStc. TaN^ri: WNyr^^^SrJg^ 

[00973 -etT. CMP3j£fflV^\ &KWi=l22 
A, 2 2B£ffiffiU AJR*m2 2A, 22B£rt-^y 

1-ftcnMzmzZitz . don*, mtzsv^y^ 1 

[00983 JjUi«OXStC J: 0 , I16WMI M*r^ 

[00993 J: 3 ^i^^tiixtf. /VyVT" 
o-t^. (CMPrP-fe^) Cu (ffl) 

cox o z %tzfflmtt-f& mmmt 
LTm^zm&iz. m-t,z. &mmi (^^^ 
m coifmz. mta. m : ^t-r^'itx\ ?<-vy 
y7sm.zm&x'%h. ±tz. &-iz. f*xk 

+c &mM.^tf**>^?wm.iz&$L-thc\}it:m 

<^hc\tifi^ (mWl^-MzXt>-T. Z-r^isf® 
S.£±*<X'%&) . mratc. ^--fT^-^kLTcoh 
l^y^-*JB*t* k # OX h -y^N-i: tT 1 otOM-fb>-y 
nyJKcO^iffifflLTV^^. (PEP^C) 

[ o i o o 3 02 1 ii. *%pR?)m3mi&<7)Bmizmb 

[01013 ^maffuxmmt. 01^1x02 cow 
tit<?» t . ifeifcteitiifc txcoa^y^xxyiKi 

4c0t-^fT'>hfc^S[* J Jb4. EP*>. *WCIi. 
it)Kk L-Ccoftfk^^^Xf-yjRl 4cOX>yf->-i/Sr. 

g-ft^ y 3 >M 1 7 . g-ik^ y^f>i 1 ^ 

>N'v-^*fe^^l SflDX-y^^/tiafrCffoTV^. t 
fc. *ff!<0T^M x«3ST{i. S-fk^^^'XrVlKl 
4 , 1 6aWtA*y^M 1 5C0SSSB*«g-ft^y 3 
ymi3iz^-^-y vy^thXotcVAT^V^L 

[0 1 02 3 ta!^-C. *0!|-C'<i, 01S.t/02coWc* 

■ra^y 3^mi scomrttca^v^x-r^i 4 
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zffitz-txm (cmp) ti^m t&z. 

[01033 jut. a*%f/^ xmmz^xmi 

[o 1 04 j i-v^ymm) n 

Wffll2, 0Ji.li\ Cu (ffi) #8tfc3*i4. 

M I M^-'r^i^eOg&lWii&'S. 
[0105] MI 1 UT 

{J. jyUtf. -fco^tt (XliW^tf) . W«r 

[0 1 06] ¥*ttaH81 l±(di, MIM*+W 

iN) 1 3*^^$il^>. M IM^A-v^v^cO^^r/N"^ 
?»)£^g«*g{4. W^'Ja^Il SOMKBXOH* 

it^y^x^ym. (wn) i 4tfi$i$.zti& . mit?> 

^f^Il 4(D^mt. mfcisV^ymi 3 

[0 107] S-fk^^XT^JBIl 414. &JWffi (0J 

Cu) 12c7)t£«d?6±^fcLTSI^-rSfc^C 
tg^tfc^SS 1 «ffi±tcieS$ix-5 Z b lz 4 0 

4±fc«. *f*i<"?imm (0Utf. Ta 2 O s ) 1 

[oi os] *w^?iemmi 5_bcj4. M-ft?^ 
x-f>-^ (wn) 1 6*qB*s*i*. mikfyrxry 

Ml 6ii. f&j^-T&M I M^^N°>-^cOSI2mffit LT 

«&«*m cu ) <7)mmm±mb Lxmm-r 
htmz. tmtzt&¥-vz<7)m2mmT£ms:2tiz>z 

[0109] sft.fyf'z.Tymi 6±tii. mtyv 

ny|g(SiN) 1 7&ffifSLZtlt. ^fci/V^ymi 

7<4. wk^v^ymi 3t^. ^-y^-y^ (bp 
hvy-ffiffift) coxh y^bi-znm-f& mm 

[oiio] sit^u ?ym i 3 , i 7±W4. iwt^ 
>j 3>n( s i o 2 ) 1 8«££i-u K-fki-u ^ ym 

1 8±fc{2. S-fc^'J^ffill 9*>')iM$;h-£. 
'J3>I1 9 {4. TJ-T/^v^^rD-feXtctett^ b 
Uyi-m^Mcox b v^b LXffifcfh . My'J^y 
Hi 9±K«4. ifcfcx'JnySt (S i0 2 ) 2 0*^ 
§*t. SKt^yn^H2 0±W4. m-fk->U3^ffi2 1 
a^f£$fx£. mity*)^y%k2 114. CMP (Chemic 
al Mechanical Polishing) 7*n-feXtC±3(t-5)X h v'* 

bLxwmh. 

[oiii] m.ity')^y^2on (mfci/V^yf&i 



fc. SHk^'JnvHl 82SltXM-fk.^U3yill 3KJ4. 
i^y/Xfyll 6^«*m (ff.lx.l4Cu) 1 2 
4 X-mt* *f < 7*-/U: LXCD hUyi-fiWrfLZtl 

$>. ztibbuy+fttez. fitt«tr, ^^^rffiSiffiia 

Mr*&*«*«2 2A. 22 B. Witf, Cu ($3) 

(4. MIM3- J r^?<7)3S2l$ifc3:&. 
[ 0 1 1 2 ] M I M* ^J^^<Dm2WM<r>m^.b LX 
<4. flRtf. B2 7 tztt* Z.bW?* 
5. fit. MIMdf-r/N°^^com2€86tWL-C»4. ^ 
•7^y-7'n-feX (CMPratx) (ctJJt-S-r 4 -yi^ 
rmmtmikX'ZtHi. £W4 3 ^ttJiottJ: 

[0 113] kJLLw4 3&$j££4;W4\ MIM 

^^s^oHiRi^m^^ft-efiw?*^ -r<o 

(Xi4t»?tt) . Wi^f-( -jyyy^m^ 
±LM^&tf.b%^X^&. 

[0 114] £tz. M IM^-W\'^;?<7)Sll25.Z/SjS2m 

iritis <ffix.tr. M-fk^>^f-yni4) tm2ms 

yHl6) ^IS{tTV^^„ diX^S£ScR6iiiJKi4. MIM 

[0 1 15] -f-LT. ^•^^•^^^IK (ffJi.(f. Ta 
2 O s ) 1 5 J4, 2^0Mmf}±mizmiti^ ^S^rffi 

tfcfi«8tSr*-rs^®*f» cu) tzmmmm- 

ZZbtftcW 

[0116]«^t. M I M^-rJSisfnm.&ZffifS.-f 

imm^&zfr&zbtfKK. v-7w.mzte®x' 

^. «ttfg^:M I M^ *J*is ?£&mx°ZZ>« 
[0 117] mz. H2 1C0MI UL**Jlisf<»WBBLjj 

miz^xmmtt. 

[0 118] ft. 02 2(^-T4dt3. /?->yro 
-bxti 0 . ¥»{fr«1gi l p^itcM I yi*Ws?<r)% 

[01 19] ffli.(±*. PEP (Photo Engraving Proces 
s) %X/R I E (Reactive Ion Etching) SrfflWC. ¥ 

l l mzifrFftcT) h vyttWfcth . it:. 

ffiffi (ffJx(f. Cu) 12£mfcfZ>. ZC0&. CM 
PS^fflV^T. ^««f4l2^WJgL. Zcr>itmtt®l 
2 £*§W) b l^V^-|*l^^#§-^{4 . M I M* 

[oi2o]^. v\sy+ (mimm) nmmt. % 

^« (03) . -Tco^^ (05) . «m (H6ai^| 
7) *ift:gkSt*ii.4. 

[0121]^t. CVD^fflV^T. *#^a«l 
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[0 1 2 2] mz. [22 3£^-f PEP&tfR 

[0 123] iXlz, H2 4tc^rrJ;dCC. X^7^SS: 

^fi'KWN) 145r. ^-ft^Un^Jil 3UR.X/ 
**^is?18&tf%.ffim±.lzBfc?Z>. ±fcs *^y* 

faHIK (#Rif. Ta 2 0 5 ) 1 5£»5j£-r6. «»t 

hi 6£©j&~ri>. 

[0 124] CVD&£/flWC, g-ft^y^r 
PEPRl^R I ESrfflV^T, a-ftv'UnyJKl 7, 

^y^xf-^JKi 4, ^-wts^teisK 1 5, mt?y 
/xf yjK 1 6 aiflwts' y a 1 7 tm&t* i. 0 

[0 1 2 53 @2 6tC*-r<J:3t. CVDffiSrffl 

wc . BMfc^ 'J3VH3, 17 Jitc. Wit-> 'J a 
(JnemMtK) i8t»aw*. cvD&£ffl 

SfHWC. Bfi^U 3^111 9_t(C» B?^^y3>-^ 

i&mmmm 2os-««. g»rc. cvd&st 

ffl^T, 3^12 0±C:. CMP^Xh-y^i: 

LX Wilis' V 3 y&2 1 2rm-rs. 
[0 126] iOf*. f*7^-7x>7n-fe^(:J: 
9, M I M^^i':J'OSfS2mii£^j£-r&. 
[0 1 27] Witt. PEP&l>'RIE£fflM 

x. Bfl3/U3>'i2 lat^-rt^y 3^201;:. ie 

LXcr>hUy^m^i-ti>. M^'J3yI20 
C0X-yf->-^*B#, g-ft^yn^l 9(±, RIE<7)X-y 

[0128] s^t. iwrc. PEPX^RIE^ 

*T*-/W <via hole) f: LTO YVyttl&fct h . 
IWfc^'JnV'BIl 8(0X7f>^ S-ft^y^yJli 
3, 1 7ti. RI EOX-yf-y^Xh-y^fcLTCSfig-r 

[0 1 29] ^^j^^mMmza^6huyi- 
<nmm±. mrmzm^ti-r . mm*, mi 3t*-r«fc 



Ml 4S.V01 5lZ7R-f£ot,z. tmttX'$>~>Xi>£\i. 
[0130] h i/yfMl«Wfcy 'J 3 y?K 1 
3, i7Jx 7 fy/L 1 2 o-saiflWfc 

[0 1 3 1 ] .TOfiL 9. M/Vf^ 

ti«fc1-*JWm (Mi-if, Cu)22A, 2 2B£i* 
J*t4. =5riJ. £JS*m22A, 22BSr^fig-r^|ir 

t. bwyfrtlt, TaN^t'WN-yr^^^JgjS: 

[0 132] *LT» CMPi££fflWt. &S*m2 2 
A. 2 2B£8TffiU £JB*m2 2A, 22B£M^y 

rmzmtfzitz. icon*. s-fc^y3yii2 n±. c 

[0133] JJLtWlSKJ: •} . 0 1 &1/02OM I M 

[0134] £oj:a«r«aari6tJ:*iif, y^y? 

H) cr>mtZ* Mx.tf. m : Viti-&ZkX\ ■?< -vis 

y-rm&mitx%?>. tn. ^-r^ftm 
&zw^K%.&imffiitJgizmi&z\kx\ wmnn 
wz. &m,m^tf**>*i'?m&mizfam-hzk.*ffi 

«***<t*4) . s^Hi-x mtt,?y?XT-ymiA 
^ . 'J3yii7. Mit:? y/xfyi 1 6 
*-?rtis-?mmi stmz. r i EtctoaniLTv. 

CD^-- y^tc. ^WW^ ( C u ) *^tH 
tfX'th* 

[ o 1 3 5 ] 02 8<±. *%m<r>%Ammv>mm.\,zm*> 

IM I M*^'-s>>?cr>mmm$:KLX^& . 

[0136] w>rrt4 xma&i±* 02 1 nmt&K 
5 . mt? y^^y-ym 1 6 sx/mt^ y 3 y^ 1 7 

t&>\ Zttlrtimiti/ 'J 3 yj£ 1 3 C0S|*I(C1R^ oTV^ 
[0137] OT, **ftWrr^'«'f xflBStov^TRHH 
[0138] Wfr&fit ( Witf . y'jayit) 1 1 

Wffll2, Cud) imtiZtii. 

m 1 Mdf^^-v^o^imffit^s. 

[0139] Mim^^j^^^mim^^m^tLx 
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14. Witf, -r<©itt (XliW^tt) , ««4 

[0140] 1 1 ±t£«. M I IMf •WtS'* 

iN) 1 3 AM i^-v^c^^JBlft^fW* 
t4. Sik.v-'J^VJKI atfDfiWROHiJufcaN:*^ 

fflt(WN) 14*«»rit*il4. a-ft^V^-r 14 
J4. ^^^^JBsK^m^l*I^^JR*ott^o 

[01413 M-ft^y^xx^Ki 414. ±wmn m 

Hf, C u ) 1 2 (OftttlftjkJKfc LT«MN-4 fc-ftfc. 

4±fcJ4. df^^ttlH* Ta 2 O s ) 1 

[0 142] ^-r^i/fimmi 5 Jit (4. M-fk^^ 
XfVS (WN) 1 6*^R£^tLi.. a-ffc^^^x^ 
Ml 614. f£j*t&M I M=*-vA?i'*tf)S&2tg«i: L-T 

o*mm cu > ^«ci?s±iit txwtw- 

[oi43]^y^f>ii 6±t;j±, SMk^u 
3yK(SiN> 1 7*^^$ixa. Oft^tla^Hl 
714. tftj/'j3yi8l3i:*te. X7fy^ (ID 
■*=>. M/VfJBM) O-XW^kLTlWfrr* (PSffl 

[0145] M-fb^'J 3>-§| 13,1 7±£i4. SHb>- 
Uny|K(Si0 2 ) 1 8«$^i. iS-fc^Unyffii 
1 8±«4. M^UnvIl 9A<J&££ix&. 
yn»Kl 914. fa T)VdT^ v- >7°a -fex (C*3 tt -5 h 

Kl 9±fcl4. S5ft^'J3>-^ ( S i 0 2 ) 2 0ft<Jgj£ 

s*u ie^'j3y^2o±w4. mti/V?>m2 1 

#Ul£$;ft.£„ mfcis0 3>m2 114. CMP (Chemic 
al Mechanical Polishing) TO-fe^.lCi>{tSX h •y^'? 

[0 14 6]i8-(bv'U3y^2 0rt (^b^'Jnyflgl 
9cf5t±<7)^) £14. Milf, te^tfcM^^. 

SHES*- 'Jnvll 8 Al^S'lb v 'Jnyin W4. afb 
^y^f-yMl 6^JR*ffl miHC u ) 1 24T 

•&&Jg*m22A, 22B. «ilf. Cu (SI) tfMtz 

[0147] tLhwJ: d J: *t»4\ 4-f , M I M 



[0 148] 4fc. M IM^-ry^^tf0^12atf|g2m 

as***&«raaftfl»**r**«tm (m«r. cu) 

fc«^*«tt*>l«ftl»jfcK UrUt4\ a-(b*y^*-T 
>IB?16) fcKtfO**. £*t£ffiStl*itlif4. MIM 

s. 

[0 149] -?-LT. ^ftA-i/^W (flUti". Ta 

2 o 5 ) i 5 {4. 2^wm±mizmitL. *.%%Wk 
«ffi»**i-4*SBm (Witf. Cu) (citmgftitrr 

[0150]ftoT. MlM**^is?<7)nM*ffim- 

«ffil£&MIM*^V?£K{ftT'£&. 
[0151] ftK. H2 8C0M I M^^^^tf^RJft* - 

[0 152] t-T. 02 9C:5jrf idle. y-?-/>rn 
•fe^Ci 0 . ¥^ifcS&l 1 rtlCM I M*c*r>*is-7<r>W. 

[0153] . PEP (Photo Engraving Proces 

s) RXSR I E (Reactive Ion Etching) SrfflWt. ¥ 
^«£S1S1 lrt«S^tt^M^y^S:^-r*. 

(mux. cu) i2*mm-z>> zcom. cm 

PSSfcfflvvt:. ^JS««l 2$-SfJ§L. "^S««l 
2&)fS^«0M^y^-|*I^lC«l#$-«l(4'. MIM* 

[oi54]^fc. huyf- (mmm) commt. *a 

(H3) . ^v0;« (05) . «H£ (06X1/0 

7) *Mzmi£zti&. 

[0 155] Z(T>'ik. CVDS^m^T, ¥»*fflll 

y« (^scKitse^M ) 1 3 . 

[0 156]<KtC. 0301^-ri^C. PEPS.IXR 
[0 157] <}jt=. M3 ltZ^tXoiZ. A'*-y?m* 

^f>l (wn ) 14^. g-fbx y n i 3±#.tf 
&£fflwc. a-fb^y^f>'Mi4±^. ^a-/'^^ 

(^J^.{4*. Ta 2 0 5 ) 1 55rlfM-r?». «»t 

tinmitm wjtx9)u) kLx<r>mit^y^^y 
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M) 1 7*m&&. 

[0 1 58] <XC 03 2t^-f-J:5C PEP&T/R 
mi 6. ^r^^^^Jll 5&tX©ffc? V^X-r^Bt 

[0159] *mx'i*. mit?>7x7->mi4 . 
s^timmi 5. s-fb^y^xryMi 6Rt^s-fb^ 

Va>mi 7J4. *-W-C5/^Jg«^5tSi«rt % EPfe. M 
iki/Va>mi 3cojtrt(c^;JR*o-Cv^. 

[0 1 60] @3 3t^t-«J:pfc. CVD^Srffl 

WC . 37113, 1 7±l=. IKkv- U 3 >-& 

(JliattfSIR) 18fc»J«W*. ttttX. CVDSS:ffl 

LTOWfcS'tf3>«19*«WW*. 4fc, CVDS 
(£ttl8BfittM) 2 0£»l£-y-&. «fC» C VD j££ 

[0161] -TOflL faT/l'/Vy^ro-feXKJ: 

0. MIM^-v^^e0llS2Wi*^-fS. 

[ 0 1 6 2 3 flU-ff. if. PEPa^RIEtffl^ 

-c. g<t:^i;riyK2iatf»ft;^u=jyK2 0^. s 
wDLy^-ym^ mn^v^ymi 9i4. rie(ox 7 

[0 1 63] MltT. PEPSl^RIEI-fflU 

T. aft^'Javll 9Rt/^t:^U3>Jll 8fc. «y 
<T*-^ (via hole) £: LT« bUy+ZJ&ffct & . 

SHfc^'JnyJBIi 8cox 7 fy^. M-fk^'Jnvjgi 
3. 1 7l±. RlE^x-y^y^bv^ttTStrr 

[0 1 64] =5r±3. ^^^^Wf»fc*J»t4M'^f' 
@14aVHl 5lcijrfJ:3fc, BttT$>r>Xi>£^. 

[0165] b isy^&Mcom-ikisOaym i 

3. 17^i7fy/U AWTO 1 2 <o-»Rtf »fc 
^y^'X-f >)Btl 6<0-a«:«IS!att:-t4. 
[01 66] Z(0lk. *-y*mz£*). YVVtt'&k 

izffifc-t&mt® cu)22a, 2 2 b -he* 

m.-TZ. SriS. &«*m22A. 2 2BSr^fi£-tSHii 

[0 167] -£LT, CMPffiSH^T. &JRW42 2 
A, 2 2B£«f»U 22B*hV> 



[0168] Ja±<aigfc J: 0 . 02 8<9M I M**r< 

[0169] z<7)£ o &mfr3;C<k*U4\ y-?zsyy 

n-feX (CMP7n-feX) #>o. Cu (83) 

-CAMS*-* 6 £ fcC X *) , r -f v 

****<t»») . fBtc. mtfvy^vmiA 

g-ftl^ynyffitl 7, I^^xtvI16&tX 
^ftAy^iill 5 t^C, RIEfciOftlll/O* 

[ 0 1 7 0 ] 03 4<i. 3|s:ylBBc0SI5|liteO^ffii3Rlfc 

[0171] *W<0-r-'^^«SJi» ±aLT^^Igl 

-m4Hjfe6D^flii:«i^ , y. mmjutmim^tzb 

[0172] OT. a^W^^Xlfjt^oV^TSiBfl 
[0173] (mt-tf . ^'J 3>-SflR) 1 1 

ttffitrc, ***a«fl«*#r6£«mi 2. «i 

if. Cu (ID *Wc$ix4. ^NIWMHRl l^cOh-U 
yf-rtlCiH^§n^««^H2<4. MIM*^^? 
<0Bl®BSi: : Sr6. 

[0174] ^-rA*^^^j£^^^J3c$n^M 

toi 2cn>mmi. WLmztoxa*) . -?-£oflii<!oii«<^ 

©jfi^itfcAWmii. Wi.tr, ^4*. "tO^tt (X 
[0175] ^«c»«l 1 ±KJi. df^^'^^*6(i)l 
14. ^SMl 1 Cu) 

[0 1 76] *i-^i^&«iffi£l 5±tct4. mLis>)z\ 
>m (S i N) 1 7A*flM$fli,. M^^-UrJ^IKl 7 
(4. i^f^fil (BP*?. huyf^rfW) WXhvA- 

fcLT^tg-rs (pf«atouTJ4. W6ftm0xm?& 
[o 1 77] m^v^ymi 7±tct4. Bg-fb^y^y 
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I(Si0 2 ) 1 8jW§BS3*U Wlt^V3>mi 8± 

fc:J±. gft>-y3yiii 9*^i££;h.&. mitiswy 

\t. mtisv^y® ( s i o 2 ) 2 otfB&zti. mi 
>-'jn>M2o±w±, mitisv?>m2 l^m^ix 

h. Sft^y3>-J8?2 1J±. CMP (Chemical Mechani 
cal Polishing) 7*D-fe^.tCt5fti>X b y^fc LTfllfS 

[oi 78] &{k'>V3>m20ft (gft^y^ym 

9j:y*>±<0g|S#) W4. EMtU^bbyfi^ 
j£Six.|.. 4*:. Hftv-ynvl&l SSt/gft^yny 

Cu) 1 2 4T&t-&74T*-/UfcL-C<0l--W>~H>>* 

ffiU^St2r^--5.^«Wt42 2A, 2 2 B. PHAIiT. C 
u (ffi) *Wc$il-5. M^^f-rttiSlfcSfutAaW 

[0179] JJLh^J: 5&fl§jI(;:J:ixHr. M I M*-wn° 
S^<9fil 1 Hi 2 fctfcttfli***-*-* &K 

mUi. Cu ) *>£fliJ$;$*i.&*g-£-T't>. 

[0 180] 03 4<^M I M^-TrtSsfemffij 

[0 1813 03 5&tf03 6£*-f ^ 

[0 1 823 M*-l£. PEP (Photo Engraving Proces 
s) RXSR I E (Reactive Ion Etching) SrfflVVC. ¥ 

sgffcSfin i ftizh is y i*. cvds 

Cu) \2*ffi$L-th. ZV>&. CMPS?:ffl^t. & 
Ktmi2£W*U ico&JHttm 2*Y\<yi-n<r) 

-rs. 

[0 183 3 X^-y^S^fflWC. 

1 l±fc:. M I M^ft AV^^tAV^SSill 5 2r 

1 5±C MU'^yKi izmfcth. 
[0 184 3 ifct::. H3 7^-rJ;5C CVDSJffl 
wc, fflfcs/'jayli 7±K. Wt^yayji <Jlia 

imm) 1 8*»*t4. 

[01851JW:. H3 8fc:*f idt, CVD££ffl 
LX<Dmtisy3ymi9iBfcf&. CVDifcfcfflV* 



ttitK) 2o*&m-h. mix. cvDssjijoT, 

Eft^'J 3 y«2 0 JbtC CMP^b ■y'tfc LT^M 

fl^'j3y«2it»jaw*. 
[0186] -t-uc. i<oa» faWvi/yro* 

[0 187 3 Mitf. *"f. PEPatfRIEfcfflV* 
COX yf-y^'Bt. a^U3>Kl 9J4. RIECOX-y 

■f-y^xhy^ttTJWIW*. :»M'>fB, ISIS 
• ^y H». *t*r*i'9WSMtt'k*. *-r^ti 

[0 1883 S<5^ WTC, PEPatfRIESJHV* 
t, W&WaVWLl 9RX/WHti'V^ymi81iZ. V 
<<T-fr-)V (via hole) b LXnYVyttftiSCt 

BMkv' y 3 i stfox -y^->^B#, aft 2^ y 3 >« 1 
7i±, r 1 Eox7fy/x h Lxmf&-?&. 
[01893 tti. b^yf-^coaft^ynyMi 7 

<y)o*>. #^^^^»«'F3t««»^^ , «^^IBWRl 

[0 1 903 * ■v-'t^^»i«^S«W«i. 

fittm 1 2 OHW^H ^aiLlc^rS. 
[0 191] >-y^t6*=J:9, hV>"f-*S54 

fciJSfc-t-AJWflB (Witf. Cu) 2 2A. 2 2B&3B 

[0 192] S3 9(C^-f«J:-5lc» CMPMffl 
kvC. £**m2 2A. 22B$:W^L, 4JS«^2 2 
A, 2 2B*M/^rtte»»S*4. ^<0^. Mft^ 
ynyiR2 1li. CMPC0^.h>yVN-fcLT«fg-ri». * 
fc. MlM*^i/f<7>m2m&<DBVi<r>~MkLX 

[0 193] tUtcOX^i^. 03 4 I M*<WC 

[0194] c:^ j; a ^riSS^ftic iixtf . rv^yr 

o-fe^. (CMPro-tx) tCu ($0) tfOid^^^T 
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[ 0 1 9 5 3 H4 1 ti. #%BJ3^JfS6flt6^fgCW;b 
SM I M^f^^^^BfEH^LTV^. 
[O 1 963 #0»JkL RF-rtn^f^^tCMO 
Soy ••/ ?-fK-f lf-y LfcRF-CM 

[0 1 973 ^WcWfcSOx^xfi.. RF-7tD 

Z, cMOSD^'-y^xyr^if (Xii^-S) 
[0 1 983 ^*a«i i rtttt. Wftto 
t\ *£&ffigx$m£;rrs&g*mi 2. c 

u (fB) awaits. ¥*Sfls»SU lrtoM^f-rt 

[0 1 99 3 ¥mtkm$.l l±Kli. MIMif^M 
0**"£'?jnOT«IWI*I*& . Skis 'J 3 < S 
iN) 1 3**®j£$iT.&. M I M^f-W^* ^ 

[02003 *LT* * ^tS^m^saHWctt. a 

ft^y/xfyl (wn> i4#^f£§*i£. afl^y 
/xf^inii, £K*m<mif> cu) i2oi£ 

m&±mt Lxmmth t mz . »?«<ojp i mmnz 

[020 1 3 CMOSoy7?f«C 

ate? v/xfyi i 4 1 isib#(3^b£$ *u a^ ^ 

Xf>i 1 4 Wff S t |S| tJSS £r* LT . 
y^Xx^l4&m^l»Xf--y7-*, CMOSDy 

*muzm>z>T'^ *zmk?^z^tz~?x, ®.mz 
Jt^t , *x y rs^jfflm* 1 ^^^^ < * o . mm. ? 

[ 0 2 0 3 3 sWfTCli. M-ft^y^Xx^li 1 4 
Ata^v^x^l 4* ? |5)^C^§iX, |5)t/? 

Sfctfi/cv^sa*, mm, ^t^y^XT-y^i 4A 

[02043 mit^y^^ymi 4±izi,t, 
?tmm mm, Ta 2 o 5 ) i stm^tit. * 
wsftmmi 5±.iziz, m$L?v?^vm. <w 

N) 1 6#®J&S;ft6. mit?>7'X'r>m 6ti, & 



mm. cu > wffiuisfiitKi: txmmtzt&iz. 
[02053 a-n^y^x-f >ffit i 6±wi. a-fc^'j 

rjyfii(SiN) 1 7«B*Sii&. a-fb^'J^yffil 

a-fb^U3yjii3fc*(^ x^fym (BP 

[0 2 061 g-fkv-'Jnyffil 3. 1 7±£<i. m\tis 
»J n yf&( s i O 2 ) 1 8#J&££*U itfki' 'J 3 vSI 

1 8±(c«. a^'j =»>i8ti 9*qei*s#i4. a-fcy 
mi 9±izit. wntt/Vzy® ( s i o 2 ) 2 ojwbj£ 

K-fb^'j3yM2 0±Wi:. JWfc^U3>'lUt2 1 
mitisVziym Hi, CMP (Chemic 
al Mechanical Polishing) 7*n-feX(Cfctt^X h -y^ 

kLxmrn-tz. 

[02073 ^bv'J3>-ffi2oi*i (a-fb^ynyJSi 
9i o t>_h^gp^> tzit. mm. 

Mitis 8Rzfm.it'> ^vin izit. a-ft 

^V/XfylHA, 1 6-^JS*m (WliKCu) 

1 2*-C^-tS hl/^f (V 1 Tfc—>U ( via hole) ) 

%m!jt.&®.ZttZ>&lgM®2 2A, 2 2B, 2 2C, 

22D. mm, cu m) tfrntzztiz. 

[02083 hl-y^mzffifc2ixZL&mmA2 2 A 
tt. M I M^-vVN'>-^<0^2«Si: : 5r'5.. CMO 
S o i-' -y j7 V^T h 1^ V'f-rt fc^jfc £ tltz&m 

W422C. 2 2D(i, filS:*-? (mc9yyx=fy 

W) 14AC0«©i:^S. 

[02093 tffc. #0a-m. M I M^/^9cr,mi 

mtm2n.mcr>\s4Tvyim-vtkLx^ht>K ztt 

•vi/y?mk*®)trz>tz#>X'hh. x->x. 7<t ••/> 
yfmmz m±x$ s «bbtjmu b ^ y*<m& 
\±. mwuzmhtvr. mm. t«i* <xim=F 

[02 1 03 IXh^i a xflUStcJ: *Uf . M I 

m^^vc^^^ i aym2m®^# : 5:te;ts:^$:^r 
minmizm^htR^<Dmm±m (mm, m\L9 

ynf>Sl4 ) kB2Sffit«»tS«tt<OteU£R6 

[02113-?- tx. *\^>-?imm mm. Ta 

2 o 5 ) l 5tt. 2-?^TOih^»^ix. 

«flyBc**-rsAMtm («i«r» cuj ^«s^«rr 
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[02 13] #Wt'i4, RF-T^n^X'JTrt 
c7)MIM^^v-^{c:^i-|.ft£i5:lieih^l4 ( 1 60 
^<fct)l^, CMOSo->'-y?X»JT|*|eDfrp 

4. 1 6»3nM-«X f-y 3*£, CMOSo>?>y^fiiS 

£ . WLm^x hnmmzwt hz\t ¥x% & . 

[ 0 2 1 4 3 04 214, ^BB^7^JfeOJ^@iCMi> 
6M I M^r^v-^^BHSr^LT^S. 04 3«4, 
@4 2c7)XLI I I -XL I I m^dBSKH-T'S) 

[02 1 53 *M(OM I M^f-w^te, Jhi&OSIl^l 
ift^ffltcoM I Mdf^N->-^^CTT$>&. I 

^fcltSr-Sji&i, M I M^-W^^OgSl^ffi (SSl^ 
« 1 2 ) 1 1 F*m±£< , ¥3«*SSE1 

i±.<oimm (muz. jmn&ur) 23WzBtf&ti 

[0 2 16] iOJ:3fc M IM**'^?*. 

mmi i±.<v*mm2 3±.izBfct&ztizj:K). m*. 

^(Wilf. MOSh7y-;xm') 
•rt 

[ 0 2 1 7 3 04 4<4. *^BB«0m8^O^®^rei> 
SMI M^r^v^^^£OBrHI2I5-^tT^?». 
[02 183 ##J14, ±j*O*7Htt<0JKBfc»*>SM 
I M^^vs">'^cOJCffl01JT*)l.o 

[02193 *mz.mt>h<r> : r>u xconrnz. M I M 
[02203 1 1 a$n«ttfc:i** mo s h 

?y^»'/-VFW >«W2 4jWBjft&ft.*. 
>*-MtaM*2 5fc*l/cy-HW2 6#>')FM$ix 

[022 lHe»K2 7.Ltett, X7f^F7A-t 

K2 8±fcl±, WSBtaTO 2 3*98***14. fllSHtti 
H2 3±tct4, -?X?MX\$^v*h>?*Y >/J*b l-T 



WM-ft^ D n Vft 1 3 im&Ztit. 

[02223 JinnKtuR 2 3 rttcii, 

-e, ^-&&®wm 2. c 

u (ffl) JilBB6IW»2 3|«W>h^f-rt 

KiOftSftftiWffl 1 2(4, M I MWf-W^Oflil 

[0 2 23 3 Ji®RSSK2 3rtt;{4, Witf. S 

mm, cu tfffifzztih. 

[0 2 24] ira^Sl2 3J:tii, MIM^A^ 

<^-v^^^»ia^«w*i»* . mts^'j ay* ( s 

iN) 1 3**JiM$*lS. M I M^-W^CO^-W^ 

a-fl:^ 1)3^113 **wr 0 a* 

[ 0 2 2 5 3 * LT, *^*S/*JR«^5B*«fcl±. a 
ft^v/xfyi (WN) MMMt^i. g-fl^y 

^fvii4ii &mm («*.», cu > 1 20& 

i!B$<i4ikteJ:0*^S/^Hp|»*i|HinS-fr4«ifi 

[02263 m-it9y^Xv->m 1 4±fc:(4, 

(M&tf. Ta 2 O s ) 1 5jWftftS*L*. * 
■W^IMMtl 5±fcl4, S-fk^V^x-f^lK (W 
N) 1 6#JE^Sft£. S-fk^^^fVMl 6{4, & 
m-&M I »Mr*^*0*2*«i: LT^JS^^ 

( Witf, Cu) <r>WmHJtmh LTDSSWi 
f*a-rS^tt^2mffiT^BES^ii&- fcKi O^E- 

[0227] M-fb^V^^VMl 6±(C<4, M^>-'J 

3>iK(siN) 1 7*^«$n«.., miti/va>mi 

7J4, ^k^'Ja^Ml 3t*tc, x-y^-^^B* (EP 
[02283 I^ l J3y)S13, 17±W4, WiiVs 

( s i o 2 ) 1 8«?^ mitisv^ym 

1 8±W4, ^-fb^'J 3»K1 9*^Bfe$n*. mitis 
Kl 9±tc{4, BMt^U ( s i O z ) 2 0«^tt 

iwk^i; 3^1112 o±wi. a-fb^'j3y]K2i 

a^SilS. g^^U3>-)K2 1{4, CMP (Chemic 
al Mechanical Polishing) 7°ZHzXlZtHfhX b -/^ 

[02293 iftv | J3yl20rt {SAtisVoyWkl 

9£*)h±<7)mft) ci±. rntif. w?tf.bv>yi-*. 

• \ i ®cr>fz#><7>bl>y*i)Wf$.ZixZ> . 4fe. 
K-fk^'J3>Ml 8^T/M-fbv'J nyfgl 3Cii, g-fb 
^^fVll 6*£K*ro (WitfCu ) 1 2 4T 
^t?) b\yy^ (Vl T*-)V (via hole) ) t>m$L% 
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mziii-h&im®2 2A, 22B, mm. cu 

[0230] JjlhcoJ: a xfl§5tt itUf . M I 

S«ttOj£tj£ll&jhJ!gfclg2^ffi^»t&««cofeffit|i6 
j*JI£i£(tTv>&. •rofttf). m I m**ni,?cn>nm 

ftl>^fc fr&< » y-?«S&«»CS . Btttt&M I 

[0231]S)t, 4$r?I*. M I M^/^^iTF 

m i Mdf -fr/t^^ z^mmm i i ±^«ra^K±fc 

[0 2 32] *§l*g&SI2 3|*]tCf±, M I M^f-v 

*>. m i M**^is7cowmmm%;nw$iiz. &iz. 
h-*>*«*b (fiai^if. cu) frt>mm.2i\2>. m.-> 
x. *wm. pmwmmziitZT'V xizmmx- 

[0 233] bZ?>X\ *W*CHt. MIM^A'^t 
[0 2 34] fyUtf. MIMif+A-i/^ot»:4it 

ft 6 fc MO s h7 >itx?cr>y- h^mz 

[02353 — M I M^-Wtv-^omfiStC^-X £ft 
Sfi^OfflWRfc MO S N7yy'X^«y- ]*«!£■$. 

tt>ti2>m^<7)ffl sastconfr'5 oew±TS)S*^ 

[02363 04 5(i, *ftHaft9£lta«ft£N;b 
£M I M*-Y^?o§rffi0£^LT\A&. 

[0237] ±j&<n>msmkcommi,zmbhM 

ffiK-S-x. feftSfl-^jgiSa&i: MO S h y y i?Xf<7>y 

-hw.mz*3-tt,nzm*<?)®mLt(?>mtf5 om&± 

Th&®£lZ*i^Xi>. mm*TtfS.WZ=t®L-&h%U 
[0238] *WfcB&b**M*/<4 Xt^tttefSmfciB 



fcSJtSftTV^Sfca'K M I M^-Y^i^COtttfc 
K-S-^ftSff-sttMOS h7yyX^y- httfiifc 
5-Z-L,ix&m^ir5.^lz=F&Li!?h%<%& hVX'h 

[0239] gmfo'r^ xmmiz^xmw 

[0240] ¥m&m®. 1 1 nmmmmtei. i&nm 
smn^mm^f^xtmrnz. Mosb^yy^ 

*5'*x*£^ttI5«llR2 7^i*$ft*. t&m 

2 7 ±(c»± . 3 i msmit-s n >js 3 2 # jjm 
sfts. 

[0241] *fcf*$£3 l izm?t>ti& h uy^ftlzte. 

Ig^t*) 3 0Bt,^fi£§n-l»„ 
[0242] >— ;P 3 0 A At^ftftcOiBtt 3 0 B± 
izit. eS*BSK3 3*^jR$ixS. «P^ffiiSIS3 3± 

#®j£$ixi>. Myij3yi2 8±wi as^^ie 

2 3fr'»^$fi?,. SSte»H2 3±tzli. 7^?«X 
(i^-y^-V^X b -y/^i: LXKmitis-V 3VI 1 3fr^ 

[0243] JllBJ*eSJ«2 3 Wfctt. t^VtCO 

u («) **«fcSfl*. ^^MM2 3F*|<0M^yf-|*| 

[0 244] *ra^K2 3^=ti. it 

9, MiBT. Cu (M) #*fc3*t4. 
[0 2 4 5 ] JBISBeSffi2 3±k:Ji. MIM^t^ 
O^-lr^^^JBR^flWS^Ife*, ^t^'J3»g (S 
iN) 13fr»J®$flS. MIM^A'^^A'y 
^JBft^lWBi. aftJ/'Jaylil 3<^«t»0H4 
tifzmkKtiX^*. 

[ 0 2 4 6 ] -e LT. dp^^^^»jR^«a«t:»i. a 
^X-r>-Ml 4ti. A«ttfi(Witf. Cu) 120& 

[0247] %nt?y? r x'rymi4±izi^ 
?tmm (Wi.tr. Ta 2 o 5 ) 1 5«b«s*i*. ^ 
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mm. cu) <r>mfm±mtvxm^tibmz. 

[0 24 8] mit*>7x7->m 6±w±. mit^v 
7<±, mikisv^ymi 3b#iz. ^ y ^y^ <bp 

[0249] Ift^'j3yii3, 17±tel4. SHt^ 
'J n yffit ( s i o 2 ) l 8 jWBM««*u Stft^ U 3 

1 8_Lfct±. 9#*0j£;**U,. gfl;^ 

ffitl 9±Cc<i, IHfc^U^yjt (s i o 2 ) 2 0*«M 

#^)££;ft.S. Witi<-V3>m2 Hi. CMP (Chemic 
al Mechanical Polishing) TO-fe^tZ*3(t^>X b -y>K 

[0 2 50] ®Kb^ll3>'J£20|*l (Mfl^'Juylgl 

mti, v=i>mi 8Rt/mftis va>mi3 tut. swk 

^i^X-fVJBtl 6^Ktt« (teKCu) 1 2£T 
ItSM^Vf («y^T*-;U (via hole) ) im&Z 

&£lTf.&:£Jl*m2 2A. 22B. Witf. Cu 
(M) *P>*1*C»fc$ftfc£«ro 

2 2Ai±. MIM^f^N'>'^c7)||2mJ: : ^-S. 
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